iasii uuto 



■* * 



# ♦ 



LjjIaH JjJjj 



^LyyVl CjLLIaII CjU jig JIaj JaJaau - ljLjSJ) Ljj^ 1~3 



:^LLU] pUj) 



** — 




I 



U^]^ J jJI 6jLiVI ^jj ^LoJ ^^jj 6jjlL Sjjb j! 4 (RC) 

<_jLii]| SjSb ^a ^SaJl l>^J*^ ^J^ *J^ i> * ,> ^ J 1 *- J^ ^J ~^ 



Ad^.j^l ^jqKlJ Aj^ihU aUaJ ^J^-J ~£T 

:^UyiLyiVl LjLLUt CjUjlg JJ4J kjfaAJ -2 









A^.j-a aJj^a ^<^ S^jb 
















J>^! 


Sj^i c-5-^^ s -> : 


*• 

13 








> V / > 






^ 




v-^M-/ 


F 


(J^k^jl 6JJ|. 


V 

i 




£jj±J! SjSb 





















(1-3) J&i 

^T j^pJ! Sj^3 aJ i o^J aJJ I <n*S L^jJa^* jjJjjj^jIjj C_jJ1jJU S^)j|^J nm t U r^J LP-^ (1 — 3)c>^ 



6 



jB J j^i jmSsB 



Sj^i L. 1 ui£ jj > ^i j LgJjOj (S^J^ali I 4-jfiliJI Aj^iUll djjIJJj c>a^jI S^jjIJ (j-iJ ?r^pJI 






S Ijkj 



Sjjb XjJajJj — A-lK ^-jj^IjS (j! ^J] dl3jll jj^aj LjJJIjJUJI 4juoi (j£j — JL^l jll qa (jSl jj^^l 



* • P * -^- 






11a aj-l.iJj cole] (j^-oj ajI xalj]lj (j-ajll ^ aMI oJia j^J l^L ^- j-Nrtll <^j^» <j£ ^?^ 



- \ o*< A j djliLo (j>o 4ij£-a (j^J JJ^J«^ /ffJC <_£jl^J IJjVI pjoikll 



djlij£-dj djLojlLa ^a 4_jj^a ^J^ i^" L£j-^) cH **>&& 



r 



AM UJd W> C5^> O* ^ C3> J^3 S^J ^J& ^^ 



AulJ 



j^CBfjiB 






.I^Aj ^Vl *M ILL U^u >uj ^>l 4^J 



u& (J^*J ^^ jjjjmj ls-^' J^* S- 3 ^^ /J' (3*V 1 ^ ^^f^t cJ^^^ O^ - ^ *J£^ J^'J^ C5^J 



6JJ 



u 



:^UuaJ> jUj*M LJbbia 2-3 

- u4>jjg - eJjjjU - gJ,^>u^ J ^ LC ^jLyJU diaJl 0LLI4 1-2-3 



: Sjgtjjjj ^xgLC mJ>1« -1 



C3 



C 



4 



1 



3 



2 





Ci 



Ri 




R 



R 



1 



C 



R4 



1 



(2-3) Jl£ 



j jJjuj^jI jjJi Aj^laJ S*1^.1j Ajjllaj ^JI^Lujjj S^clS *Jlx n LC L-jJjXo ^^^ (J^J (2 — 3) (J^ 3 

<^j!>Ui 4jjail*]|j A-i^UVI jU^jVI ^ j^ -> } jjIujjjIjjI! ^jjl? R4, R2 , Rl ciA^jlLall *j&j 

(JjA-a^il ^j>a ^iJjuiAii jlii]| xIaJ C3 c «*^*" Jjj^L (jfr * ^7- *M ^c AjiLkJI AjAJu]) (JjL-ajjj 



«•♦♦ 



360 



j jIuj^jI jail (jl ^n^j . T uj^ <nl ^^il* ^j-u cJ^lil^l c*v% ll 4-Lj^I^j 4jqK ll Aj^jujI *jjj 

l^UI j-jiJIj JiJ j^ JSA VjB ^jl j U03il jjlj ^j 180* .jlJL. 4*j 



J^ J 



jiiViCr ^A Cl j r iilAj! t flj^dl (J^J T (JJ^ * n ^jjlfij! L_aLJl ^ (JJ^ ^^i rijy nil SjjIj 



C5 -^^1 t, gYSa (JjL-ajjj R2 AjulaII <-ajlLa (jC l^i*J JjUlLuI juill ajLuil JJ-aJ C2 L_flj£^]| 



1 



2 




Ri 




C 



/ 



7 



7 




5 



OUTPUT 



Ci 



R 



C 



(3-3) J^ 



R3, Rl (jtLijlLcJI *j£ SjjI^II aJlA Jj ***nx^I a*-Lg LC L-J^jJLa Sjjlji Qin (3~ 3) (J&* 

•Mijilb R2, Rl J^ jaiUI jLdl jljj^ C2, CI jlfi&Jlj jl^VI Jj£-V 



%•*♦ 



^J 



C3 



J 



; i*1a]| t flj&ajl ^aj T Jj^ .all 4 6 3 ^I^ajVI ckLill (j-a ~j» fill 6 $.} ,*■ 



•**♦ 



\ «* 




^jjlill uU U .SjSlJ J^ J) T Jj^ll 2 tl ^jjISII OLM <> ^ilaJI 4ji*tfl ^uLo 



>- J 360° ja ^Ul ^>ilj lM u* J^l a^jII a_jj! j c_&Hl! jj^ dl^j 180° 




(Jj^aj^ jjJjoj^jI JJ ^>^g <J-a OJ^ J^J C5"^J^ ^-^-^u 4jU?\j SjjI^j! q±u (4~ 3) LA^ 






Li 



L 



2 



c 



Ci 



R 



1 



R 




R 



C 



OUTPU 
T 



(4-3) J^ 



<jl **\^j L-JJljiill CjjJl^J c_fil£ jI^Iaj <jl^.j^ A-iiik Aj^ij A,^Vh>n l_jJ1jJl<i]1 (_>&xj ^£j 

> ♦♦ 

£*SaJ L o^u ajIs 180° a^j ajjIj ULfeJ L2, LI jliLU <> ajjUI 4,ikJ! Aj&)I sjsb 

o 

*jalaJI ^Lpitfl jl g?1 . >^» J uAjU £>j J^ jjj 360 UJjL. ^-K a^j 4jj! J 

. B ^ )-iVi\l j-a (■ LuallftH 4_klj CiJja Lal£ AjalaJi AjJJull jliLa JLj . Aj^j-« jj^ 



qa ^xujola]! jI^jI a-^j C3 l_sj£^J1j jU^jVI jI^LujV ^jou^I ^LajtLa ,-& R3 <^jILijIj 



♦ # 



^tjjjg c-ijj^a -4 



L 



r3I 



c, 



c, c 



Ri 



R 



(5-3) JU 



R 




R 



C 



5 




OUTPU 
T 



C 



AjSj C^l^ljaui XjuLg jJ 4 J Jjjol^jl Jp ^^ (3^ (5 _ 3 I (J^J /*3 LaS ^Ui]j£ L_jAj«Xa S^JU QJ^ 






Jjii^V R3 



^UjlSJI jl L£ f J^UI jUJVI ^h S^Ull ^ R2, Rl j^j^ <* 



j^t^W jL^ Jj*^ C4 c_ij£-a]l (Jju^ajjj *_a^a!I (Jxiik 4_AjtLj ^^i R4 A^jlLJI Lai t jL^jYI 



iWI 



« •* 



C3 i fi^all >Wum 



j JvJ aju Ia jI 4^gjuLg (J 



C2, jlijl^ll (3^>la J^ 4ja.ja1I 4jqUH Ajiillj *JJj .a-Aa11 Jlg-^ J^l*J ^j=k W^j C2, CI 



L£ 180 



J^Ly j^jll SjSb UiljLV A^jl! AjJj UlX&\ Ji 






0* ^l -l^jII 4,jij o^t jj% ^Lj c >j|j j^j o^ 180 Ul±^I j^jsijsli 

C2, CI jli^l! jj^j. ^^> AjikJI *^ J y?> >^> J 360° ^Afiail £>11j cMt 

jl^jj Ajikil AjJlilll ^ jA CI ^_&UI ^Jjla Qii £uUll ^aJt JjjS jj£jj J^ (jj** 



£ £ 



i^ iiL, C2,C1 gifts *11 c> cK jl c^l <L^!jj :UUJ! ^^1 ^ J**j **J$ -W^ 

.C5 1 fts^l ^ijia (J-* £ J^ 



:^ .ulLM uiji^il -5 



Rl 




R4 



R3 




s.j-A 



OUTPUT 



+ 



(6-3) Ji^ 

SjjS j^ Ail V) j&M ALU! cjULjuJ! jo j j Jill CjLS ,J yic s*li£j jtLoj ^jjILII l_j^U! 

.A hu»n 
«* * 

j^jUl JJJIA Jc ^ Jjja j^kj jgii*xll O^J^ l?^ -^Li-Jajl CJ^j JJ^^l^ 









g/v^ ^ G^^ U^ A-^j \jou1 a*!A xjJaj AiCr j /tfjl j5 (J^J J S jjIj )f s *^ Ia^ \LdJ SgjILJl 4j^j ujjj 




.Ajiij ajcjI (J^Ij ig-ajja^j 

fcalLJI SjWL SjjlLSI UltfJ li Ait Jia^bj Jt^j^l uA?^ ^1 jit ^J 0^3 (6~3) J^>j 

4-^.^}Jj (J^jLuJI C>™J^ L_JJlJjLa (JaC (JjLaJ CJJuJlJI 11a (J^fr jjU I4J 



U £^\ jlpJl JJUi R3 ^jllJIj s^ftUM JUJV jU^la,j R2, Rl jtlajlUI 

o 

Ji^Jj Aj^^j S^)JU A Hull jj 180 4jM^ n AjJlijll SjLuj! 4a j (Jj^^ ^j A-ju1ajI 



C3, C2 



J* J <j£ >^» J 360° AjjI jl J&\ UlX&X\ r unA 180° a^j (jAZxi] J^ AjiAA 

.IflJl* (J?3J^ LS^* ^ UrO^ll Cjlij£-Aj|j SjjlLjl 4-LjalljJ Sjjl^ll L-jljJj JJj3 J*1*JJj . ^T^pjlj 

:RC i-ti&Jtt JU<UL»» cAjLL> 2-2-3 

• • • • +VCC 



R 



R 



Ri 



Ci 



Ri 



Ci 



Ri 




OUTPUT 



(7-3)JSA 

du^j f LC ) i fllaj c flj£^ <j* Ajj^g (j^j SjjU S^lc* a^Hjojj ^La-11 J^j^l CjIjAjJLg jl£ La] 



c^ ^?~ 









Ui 



J! 






c^JjAJ AjC-Uju^ L_1xju^]! (J^J '^ J^^ O^O^ *,J^ ClAjjfLal ^Jl 7r \ > <n J ^j^V^U JiJljJjl 






I^Jill jLkj ^i iL^iall C^jjill ^jljSl ( RC ) ^Ujliaj ^&* c> oj^ c-^i* ^ 



Mull 



A^j\ j U^lkl ^Ja*J ^LjilaJI Aj^uII SjSbj .£>l!j lM! U£ 180° Aaj 4jj1j c_£&k! 
L. aS^ll fallal! (i^J dlhj £ jiJlj cJ^J jLjJ j^ 60° A^j AjjIJ U^lkl t-ji^Sl! 






R3, R2 



jllajlLJl j l^J^J SjjU J jSU Jaj^. jAj £ jaJlj <Ja.J J£ ji^aJl jl 



:4_lu^ uxS( 4aj-411 CjLajXa 3~3 

*» » * » — *^+*- » w^ • — * — -=^- 

i ^_ AjiiyiVi ^jta- .AjiiyiV) ^ut ) cQJM) **&* 

, • - - VCC+9V 




R 



CI 



TR1 




Ri 



R 



C2 



R 



OUTPUT 




TR2 




Output 




(JjJLjuq] 



Rl 



R2 



Vcc +9V 



R 



ci 



R 



INPUT 



Hh 



Q 



TRx 




R 



R 



C2 




OUTPUT 



OUTPUT 



TR 




Ci 



Ri 



j!jiu-VI ^JU! 



+ VCC 



R 



cl 



R 



c2 



OUTPU 
Tl 



R 



al 




c. 




1 



R 



Ci 



C 



TR 




R 



C a -vcc Cb 



INPUT 



OUTPU 
T2 



R 



a2 



Input 1 » 



R 



2 




Output 1 




(8-3) Jl£» 



Input2 



Ri 



I- 



gui jl ^ji^j SjjI^I ^1*11 ^\U^A\ > Multi vibrator (MV) j\ cA jl jIaYI aa*!* sAA* 






(Jjji^oll 



J jJL-VI ^3li - jl j&^VI <^U ) 






I jl JiAVI S^^lLaII dlbAjldll 6 1a 



QA Jill jl jLftJ (8~3 ) JL^IU j^ jA L£ Cj| jl jiAVI S.U»la C^LijUl jjIj^j 



cj 



La£ ^jjIjAjI 6 1a .1^.1 (jaC <flJ^)Jaj L_ii£jj r- ^yki r*J^ *— ^3^ J 4 J * 1A ( -— 'Mj^l J I Jj^j^l j^' 

: ^ (9-3) JLiSL ^>* jA 

- . - Vcc +9 



Ri 



TRi 



R 



Q 



R 



R 





output 






Mnl1 



(9-3) J&Afl 

CH 3 ^ (9-3 ) J^JI J ^J CIjVU^VI fJaJ q±*u <ill^j ^jll ^311 ^ <> jpJ! 



^> J£l l_jUiJI jLpuVI j^jj ^j CI, C2 



CjUVs^ll /OU ua 



\^+-^s 



oc. (^ik ^ ) >2i ji* 



LjUuL SiUl^Vb t*lljj (ON/OF) <«jjj&l rl3i*£ Ui- JS J«j cj^ cjlj^jiljill 

. (R1,R2, R3, R4) 



jjjbjl lU^ 4l? jla 



(R1,R2) 



Jl3Lj (ON) 



LjULlI J&k (CI, C2) jti&J J 4_^ <i^> jjfij JJLSall 4jI^ aj 

(J-u-ajjll ,-i ^llLa dj| j j!Laa^! jjII Jl^.1 lAij 4jqK li AjJutHlJ J^\jJ \^yalj 



(OFF) £1*11 4JU Jl TR2 jjla,jj| Jill £±± liAj TR2 jji- jsl jsll s^lS Jl J^j^ 



CjSjII j^j ^j R4 ^jlSJI lPlL j±^A <> <>^j| ^ C2 < ft<*ti I^j aL^I 6 jia x& 



- a^U j^ ^1 (ON) J^jHI aIU J\ 4+h TR2 jjlo, jsl jil! J*^j 4^3 J] J^ 



*LuU 



J^Lk ^> <>^ c^ 1 - '* <J i ^ ^^j (OFF) *J^I aJU JJ -GlU ji^ J& a^^ 



Cj\Aa*1\ 6,aa j sj > >n li^Aj R3 ^jjIIaII JDLi j^j&ll 4iUt. ^a C2 j <u » in j Rl <Laj-aLLJI 






J& jt (ONE-SHOT A21UI 2LplJ y;l ) <j^ cj!j Sjjii* cjL^j Jc s^M J^ 

Ail^a Jjlj^ ^l^cl AJjL^o ^a V-^J . Qj'y a A-a^ &JJ^J «^J-^ CjUiaiill qa (Jx^al jIa AJUJ 

(Timers) cj\jS>JI ^y,L 1$*^ c_ij*j JUal^VJ <A& aL»1£1<j 



: Timer 555 dS. V*» 

:4_jjV1 CjU^I cijJI 
(cjIjs 15-5) jUuV! cJjil ^!j ^ax (^ 
(j±JJL 200) J^^>jUi^ (V 



(JJXjaklll J1JC JAJ > u ^ ft 



.A_iLkljl]l 6jj1j^ a^i (jfkih lL&jA\ IJ1A Jj*J£ ^J*J^ f^J 



+Vcc 



Threshold input 



Discharg |_ 



6 




Comparatorl 



8 
R 



R 



IVtc 

R 




Control Vollage 



5 



Comparator 





BUffer 




2 



Trigger input 



f 



4 



Reset input 



3 



Output 



i 



(10-3) JiAB 

J^JjutA dljil! 4JjtLal JjVI ) ClljAi] (jJJjtSL^ q^Laxj ^jjjUr. (jjjjfLa <j-a dlSj-aJl I^A (jj^l) 

(Trigger input jU jll Jaj ^ja ajjIIaI <^j!Ij Threshold input JiJI 
^ Uj TR1 jjly-jjl jsl! £jj£ ^Jc U J^ R-S ^ jsll c> Latch ^V> - 

Buffer £ jj^i J>U o- OUTPUT C >1! SjLfl jl^l 

cdja (l/3Vcc) di£b ^til OjUJIj jUjV! cJja (2/3 Vcc) ^ JjV! jjUull 

•WJ o^j* aPb^ jU*jV1 



.^jUJl qzJA\ ljl&a Sjjb £Jj£ (Jc i^su Ql jjl^jjljj 

Output £>JI '-sj^j 555 cjSjJ! jjj a^\jA Jb lWj Buffer £ Jjj 

:^V1£ a^J^ Uil>! ^Ui 1*1 555 d*>]| Chip Sjli 



Ground <>ajVL ct^i^ 1 ^j^ 



Trigger input ±hj\ J^ s jLiU J^>i^ 2 cJjkll 



Output ^ jaJL Jj^jjU 3 ajUl 



Reset imput *llaJI SjUI SjliU J^»i^ 4 cJjkll 



i-j^oiio jjjul /^.jlaJI Control Voltage c ^\\ cAjL J^>i^ 5 u>jUI 



Threshold Voltage ^l^VI Ji«a Sjl% lWj^6 ^jUI 



Clis charge Transistor £jj&11 jjIujjjI jl Jj^>11 7 cijiall 



+ Vcc jU^iV! c^jL J^>U 8 i-ijlall 



v^" <A .#& cA'^y ilp& 555 dfl'ftAlt >1 ^ < * ,,< t 



Aiilja ^ (6 *Ltit - Threshold J^ ,> ^Ijill JjUj ^j R2, Rl ualljU 

Ullc Q- 4A.j^-a l1*^3J iaUail! jimaJ (J^ll _>aVl e£j^ jjIIaII £■ ja^a 4.11a. JjUUJ ^^*^ 

^jl^-ill ^-^k^l! uj^3 j.'U/idU (Jj^LlSI (J*i]| ^j] l^p^j • ^li^ ^^^>^ l>* JJ^3^J^ r 1 ^^ 



a.uuuti <]Uj| jj 3 *Lfcli jj 



4 m ^ AJakj ^Cj TR1 jjSjuj^J^^ £-*^J R2 JiC- jl^l JJ^>^ 2 t l&ali p Jib <illj *lit 



A^ull Aiilja d^ ^ CikiA J (2 2LLS31I - Thrigger ) Ji^ ^ S>UiM *#Ijil1 <jj£ 






Jj^jj U^o . 2uL^V! 43lU J) JaLkil! ^*j ^ill j»7! ^aJI jjtiull *]U j^Tim ^U*j 



Sjj^l »ja jjSS £ 4JUJI aJUJI Jl 3 aLMI ^c ^l^jJI £>JI Jj^ij TR1 jr>J 



+VCC 



c 



• ^ v u J\ 




(11-3) JLSll 



Rl 



6- 




«♦ ♦ 



Ri 



C, 



R 



+ 



D 




L 



Li 



/ 

s 






:*JLAJt MJjlftll 



-vcc 



c 



2 



OUTPU 
T 



R 



(12-3 ) Jitfl 

.^)Jj£j (J^Ll 4^<\J bjj^ (xAjcS\ iajoll ^L^. U& (J^J /*-^) 

SjjIjiI! &J1A ^j (*jLdl L-jAjAxJI A.^Vinn ^^ij ) ^ilj^l ^lj^ Sjjb (j-i±j (12~ 3) J^illj 

** 

jc jL^jvi ^ j^ i*^ i$>J *j^ (^ j^t jjj^ ^ ) jj^yhj^ ^h fi 

A^jlLJi JjJjia (jfr jaLaaII ^aJI J^^>^ (j^ C2 lJj£^1I (J^Lj illicj * Will .^->1 Aj^cll 



-j^jjiaII j^j3 ^i a^jj ^^^ j 4 * ^ j jj^j-^J^ u^^j^ Sj3s ^i ( ^^n Rl, CI fj§ 



♦ # 



: jltua .*\,M jl^t MJ»i^t 









SCR 



R 



c 




(13-3) J&£» 

JjUjolJJJjli p JJ ^ ^^-^.IjIaII L-jJljJUllI A^Vh>n (J^J <*-^^>^ ^J-* Sjjlj (J-UJ f 1 3 — 3 ) (jSjull! 

?-ng a\\j ,lt >^^11 ,Jb CJUaa! Aj!)Ij 4j CjlifJall ^-^UJ (JjL-saj^ <Jbui q£* *Jrl c ' JJ-^^J^ J 






c^ll ^^J ^1 j 6 Uj1 ^J Ujji^ jLall J^»jJ >j Gate 2JjA\ ^^j £^\ v^j 






^UVI &UjVI ^ jl#ll c> J\j jl.au J^>jj V AjI ^i 4ijl>]l djl^j^l! j^ ckllkj 4& 



JuUU 



f lt^ 












.Ij&fc 



J 



<JJ^ xj^)£1]) 4jUr- 1 <n in ^jojI^)1| ^ljuiaIu <j^aLkJl jujaIaJJ ^jjoj 4^.j^a ^3^" (JJ^ U^ "^ " ^jl^fr 



(RC) SjM ^iajll CjjMj l-jLUI J^jj JU^ljj . JjSjVL j-flUJU jaJI 



tMatyUt^a u...t 



.^HjjU uiLIa JaC- 4lajlaj mAh C^ : ^<-H 



.^jjILII uJbJull Jj»fr Aijjlaj t_u£jj >*uujiL dHjl^l K<nj^> r>ui! — <•-* 

. 555 cAjaII <±*pj\ du^l\ <jb U - I :1q* 

.CjS>il IjjJ (JzS&\ <^j£\ 5-u2ajj S>b ^j! -41 

ilj^S Aiding La-bs- 555 Cj£ja3I J^c- Aijjlaj uu£jj >ujjJLj (iHul^i K<nj-a r>w) 180* 



